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[57] ABSTRACT

A method and apparatus for controlling aVCR or other

television program recording device for unattended

recording of television programs based upon user selec-

tions from an on-line television program schedule sys-

tem, converts the on-line television schedule listings for

the user selected programs into event timer information

and loads the event timer information into an event

timer. The event timer, which may be located in the

VCR or external to the VCR, controls the VCR for

unattended recording in the customary manner. Since

the VCR is controlled by the event timer information,

rather than directly from the on-line program schedule

listings, the VCR may be controlled for unattended

recording even if the on-line listings are lost. Accord-

ingly, the on-line listings may be stored in low cost

volatile memory (dynamic RAM). Only the event timer

information should be stored in non-volatile memory
(static RAM), which can be kept small due to the lim-

ited information contained in the event timer informa-

tion. A commercially viable system is thereby provided.

8 Claims, 2 Drawing Sheets
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gramming Information. This patent describes a system

METHOD AND APPARATUS FOR CONTROLLING for viewing on a television, updateable television pro-

A TELEVISION PROGRAM RECORDING DEVICE gramming information, and for permitting the viewer to

perform searches on information so as to display subsets

FIELD OF THE INVENTION 5 of the information desired by the viewer. Yet another

This invention relates to television program record- example of an on-line TV program schedule system is

ing devices such as videocassette recorders, and more described in U.S. Pat. No. 4,706,121 to Young entitled

particularly to a method and apparatus for controlling a TV Schedule System and Process. This patent describes

television program recording device from an on-line a system for allowing user selection of broadcast pro-

television program schedule listing.
10 grams from schedule information. The schedule infor-

« . ™^~~tt^^^ T.n^vrr.,^vT mation for the selected programs is stored in a memory
BACKGROUND OF THE INVENTION Md u^ by the data processor to control a program-

Television program recording devices such as video- mable TV tuner,

cassette recorders (VCRs) have become increasingly Attempts have also been made to provide a system

popular for recording television programs. As is well 13
for controlling a VCR based on user selected programs

known, the "record button" on a VCR can be activated from an on-line scheduling system. For example, the

at any time to record a television program being re- aforementioned Young '121 patent describes a system in

ceived. Typically, VCRs also include an infrared re- which^ election criteria are used by a data proccs-
mote control which may be used for remote activation m tQ Klect pr0grams from the schedule information,
of the record button, or any other button, to facilitate » ^ Ae w^MMt information is then used to control a
use of the VCR. As is also well known, many present VCR for u^e^ recording of the selected pro-
day VCRs are

i

• programmable so that a user can set a ^ particukr> according to this patent, the sched-
future time and channel for unattended recording. Such *

e for thc uscr programs h storcd
programmable VCRs typically may be Win*™* ^ . reeled to the remote control facilities
with up to fourteen or more "events" so that multiple 25

r . ^ * i ,

TV programs may be set for unattended recording.
ofthe ^CR, s^tb** ^ appropriate tune it can supply

As is well known to those having skill in the VCR art, P°wcr t0 the VCR
'
s^lrc

5?^
ng^ °^ Ie?°ldin*

the data for events to be recorded is typically stored in ™ ™mote contro1 Thc VCR may be turned on and

the VCR in an "event timer". The event timer is typi- off at all appropriate times to record all desired pro-

cally a nonvolatile memory so that the contents thereof 30 grams. Alternatively, the VCR may be left on all the

are not erased if power to the VCR is interrupted, al- time and recording may be activated and deactivated

though volatile memories may also be used. The event via the VCR's "pause" line by remote control,

timer typically includes only that information necessary The above described system for controlling unat-

for controlling the VCR. To set a VCR for recording, tended recording by a VCR from an on-line program

**time" and "channel" information must be provided for 35 schedule system provides flexibility for recording. For

each event. The "time" information may comprise an example, the system may be configured so that the VCR
indication of a start date and start time (often provided is activated only if the TV is not on at the appropriate

in terms of an actual date and time or in the form of a time. Moreover, since an on-line scheduling system

time from beginning of the year), and an indication of a typically includes classifications of programs by type,

stop time (in the same form as the start time, or in the 40 an entire series of programs may be designated for re-

form ofa program duration from the start time) for each cording by merely selecting one program in the series,

of the events which are to be recorded. Also, if the on-line schedule changes, the user selection

In an effort to simplify user selection of desired TV criteria may be applied to the updated schedule data and
programs to be viewed and/or recorded, "on-line" the VCR may be activated based upon the new sched-
television program guides have also been developed 45 ule In other wordSj VCR activation is tied to a
and marketed. An on-line program guide is typically ^tQltd shoW( or ^nes of shows, regardless of when
broadcast over a satellite or cable system, and the re-

this $how is oroadcast
ceived TV program schedule information is stored in a

Notwithstanding the advantage of controlling a VCR
satellite receiver cable TV decoder or other unit An

frQm m on-lme ^ riof ^ faavc nQt

'uTT. 57"*?^ * Sw M
r
50

been commercially viable because prior systems re-
dujicult to distribute and often are inaccurate because of ^^ program uammkm be stored

A^icularly
g
effective system for on-line transmis-

m a nonvolatile memory so that the VCR could be

sion andnc^JhL^p^ schedule infor-
activated even if power was momentarily lost at the

mation is described in U.S. Pat No 5,038,211 to Hallen- 55
on-hne television program schedule system For exam-

beck entitled Method and Apparatus for Transmitting ft
m *e system of the foresaid 121 patent, stored

and Receiving Television Program Information, which TV P^gnm schedule hstmgs must be penodically

is assigned to the assignee of the present invention, the probed against Ae user's selection criteria in order to

disclosure of which is hereby incorporated herein by determine when the VCR is to be activated. If a power

reference. In the Hallenbeck patent, a commercially 60 interruption takes place and the hstmgs are lost, the

viable on-line television program information system is VCR will no longer be activated at the appropriate time

provided which extracts from a broadcast datastream and the opportunity to record the program will be irre-

only that program information which meets predeter- trievably lost This undesirable feature could be elimi-

mined selection criteria store in the system. nated by storing the TV program schedule listings in

Another example of an on-line TV program schedule 65 nonvolatile memory. Unfortunately, a nonvolatile

system is described in U.S. Pat. No. 4,751,578 to Reiter memory large enough to store a useful quantity of tele-

et al. entitled System for Electronically Controllably vision program scheduling information is prohibitively

Viewing on a Television Updateable Television Pro- expensive and would preclude commercial viability.

04/07/2003, EAST Version: 1.03.0002
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In conclusion, on-line TV schedule information sys-

tems which provide unattended recording have been

faced with two alternatives, neither of which is com-

mercially satisfactory. The system could include a large

nonvolatile memory (also referred to as "static RAM") 5

for storing the television program scheduling informa-

tion, making the system prohibitively expensive. Alter-

natively, the schedule information could be stored in

volatile memory (also referred to as "dynamic RAM*'),

which means that the recording times will be perma- 10

nently lost if power is momentarily interrupted. Either

alternative precludes a commercially viable system.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide an 15

improved method and apparatus for controlling a tele-

vision program recording device.

It is another object of the invention to provide a

method and apparatus for controlling a television pro-

gram recording device based on user selections from an 20

on-line television program schedule system.

It is yet another object of the present invention to

provide a method and apparatus for controlling a re-

cording device from an on-line schedule system which

does not require the TV program schedule information 25

to be stored in nonvolatile memory in order to retain the

recording feature.

It is still another object of the present invention to

provide a method and apparatus for controlling a re-

cording device from an on-line schedule system without 30

losing the ability to control the recording device if the

on-line schedule listings are lost due to a power inter-

ruption.

The present invention stems from the realization that

in order to control a VCR for unattended recording 35

based on user selection of programs from an on-line

schedule, the proper information must be loaded into an

event timer which can then control the VCR according

to its well known function. The system of the present

invention does not control the VCR directly from the 40

on-line schedule information. Rather, this information is

used to load an event timer with event timer informa-

tion. The event timer then controls the VCR.
Accordingly, the invention includes means for stor-

ing the television program schedule listings and for 45

accepting user designations of selected ones of the tele-

vision program schedule listings for recording. The
system then converts the designated ones of the televi-

sion program listings into event timer information and

loads the event timer information into an event timer. 50

The event timer then controls the VCR according to its

well known function.

The television program schedule listings may be

stored in nonvolatile memory because the VCR is con-

trolled from the event timer. Accordingly, once event 55

timer information is loaded into the event timer, the

listings themselves are no longer needed for controlling

the VCR. In order to maintain control of the VCR after

a power interruption, only the event timer need be

made of nonvolatile memory. Since the event timer 60

only requires time and channel information for a limited

number of events, this nonvolatile memory can be very

small. Unattended recording may thereby be controlled

after a power interruption, without requiring a system

which is prohibitively expensive. 65

In one embodiment of the invention, the event timer

is located in the VCR itself. A remote control transmit-

ter or a data bus (such as the consumer electronics home

,357
4

bus) may be used to load event timer information into

the event timer in the recording device. In another

embodiment of the invention, the event timer may be

external to the VCR. As in the first embodiment, the

event timer is loaded with event timer information de-

rived from the schedule listing information, and the

event timer is used to control theVCR by activating the

VCR at the appropriate time or by loading the event

timer information from the externa] event timer into the

VCR event timer.

The invention may be embodied in a stand alone unit

which interfaces to an on-line TV schedule program

information system and a VCR. Alternatively, it may be
incorporated in a TV receiver such as a standard TV
receiver, a satellite TV receiver, or a cable TV receiver

which may or may not also include an on-line schedule

system. It may also be incorporated into a VCR. Re-

gardless of the particular embodiment of the invention,

the invention allows for unattended recording ofa VCR
using a low cost controller which is immune to power

failure, so that a commercially viable system for unat-

tended recording of a VCR may be provided.

.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic block diagram of a first embodi-

ment of the present invention.

FIG. 2 is a schematic block diagram of a second

embodiment of the present invention.

FIG. 3 is a schematic diagram ofTV schedule listings

which may be stored in the embodiments of FIGS. 1 or

2.

FIG. 4 is a schematic diagram of the event timer

information which may be stored in the embodiment of

FIGS. 1 or 2.

FIG. 5 illustrates the operations performed by the

systems of FIGS. 1 or 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention now will be described more

fully hereinafter with reference to the accompanying

drawings, in which a preferred embodiment of the in-

vention is shown. This invention may, however, be

embodied in many different forms and should not be

construed as limited to the embodiment set forth herein;

rather, this embodiment is provided so that this disclo-

sure will be thorough and complete, and will fully con-

vey the scope of the invention to those skilled in the art

Like numbers refer to like elements throughout.

Referring now to FIG. 1, a schematic block diagram

of a first embodiment of the present invention will now
be described. As shown in FIG. 1, the VCR controlling

system 10 includes a memory 12 containing therein

on-line TV schedule listings, a remote control or other

input device 13 for allowing user selection of TV pro-

grams to be recorded, an interface 14 to an event timer

21 in a recording device such as VCR 20, and other

input/output devices 15 as necessary. An electronic

controller 11, such as a microprocessor or other data

processing means, is used for controlling operation of

the system. The detailed operation of system 10 will

now be described.

The operation of VCR controlling system 10 is con-

trolled by a controller such as a microprocessor 11, for

example a Motorola MC68000. Alternatively, a special

purpose data processor such as an application specific

integrated circuit (ASIC) or other data processing

means may be used as a controller 11. It will also be

04/07/2003, EAST Version: 1.03.0002
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understood by those having skill in the art that system System 10 operates based on the realization that once

10 may be a free standing VCR controlling system or TV schedule listings for recording have been desig-

may be incorporated into a standard television receiver nated, they may be converted into event timer informa-

or a satellite television receiver, cable television re- tion and loaded into an event timer. If the TV schedule

ceiver (converter box), or into a VCR itself. Accord- 5 listings are lost from TV schedule listing memory 12,

ingly, controller 11 may also control other functions because ofa power outage or other event, the VCR will

apart from the present invention. In connection with the still be programmed to record at the appropriate time

control of other functions, controller 11 may be inter- and the recordings will not be permanently lost. Since

faced with other input/output devices 15 such as a the TV schedule listings are not needed after the event

satellite reception tuner, TV tuner, TV video display or *° timer is loaded, TV schedule listing memory 12 may be

other devices well known to those having skill in the a volatile memory. The TV schedule listings may be

art. lost, or may be discarded, without losing the ability to

Also connected to controller 11 for operational con- record the designated programs. It will also be under-

trol thereby is a memory 12 having TV schedule listings stood that if the TV schedule listings are updated, the

stored therein. In order to reduce the cost ofthe present 15 event timer information is not automatically updated,

invention, TV schedule storing means 12 is typically a and as such, may not reflect the updated schedule lis-

Volatile random access memory. The design of a TV tings. In other words, the VCR event timer information

schedule program memory 12 is well known to those exists independent of the information in the TV sched-

having skill in the art, and is shown for example in the ule listings.

aforesaid U.S. Pat No. 4,751,578 to Reiter et al. and
20

Referring now to FIG. 2, a second embodiment of the

U.S. Pat. No. 4,706,121 to Young. A preferred design present invention will now be described. In this embodi-

for TV schedule listing memory 12 and a preferred ment, an external event timer is provided for controlling

technique for loading TV schedule listings into TV the recording ofprograms by VCR 20. When controller

schedule listings memory 12 is described in the afore- ^ 11 selects from the TV schedule listings in memory 12

said U.S. Pat. No. 5,038,211 to Hallenbeck, the disclo- according to user designations via input device 13, and

sure of which is hereby incorporated herein by refer- converts the TV schedule listing to event timer infor-

ence. Accordingly, the design of a TV schedule listing mation, the event timer information is loaded into exter-

memory and the loading of this memory from broadcast nal event timer 16 in the manner described above. Ex-

TV schedule information will not be described further
3Q

ternal event timer 16 is preferably a nonvolatile memory
herein. so that the event timer information is retained even if

System 10 also includes a user selection input means power is lost. Then, according to the present invention,

such as a keyboard, or as shown in FIG. 1, a remote the listings in external event timer 16 may be used by
control 13. The remote control may be used to input controller 11 to send the appropriate signals to VCR 20

user selection criteria into the system, to initiate a 35 at the designated times. Accordingly, the system may be

search through the TV schedule listings for those lis- used with a VCR which does not include its own event

tings which meet the criteria, to view the TV schedule timer or which includes a volatile event timer. Alterna-

listings which meet the criteria, to select TV programs tively, the external event timer 16 may be used to load

for recording and to initiate other user functions in a the VCR event timer 21, which then controls the VCR
manner well known to those having skill in the art. For ^ in the customary manner.

example, the operation of a Temote control for perform- Referring now to FIG. 3, the storing ofTV schedule

ing these functions is described in the aforesaid Hallen- listing information in memory 12 will now be described,

beck application and Young patent and need not be 1 A preferred storing scheme, as described in detail in the

described further herein. above identified Hallenbeck patent, is shown. As shown
According to the present invention, when a program 45 in FIG. 3, the TV schedule listings provide a great deal

is selected for recording, microcontroller 11 converts of descriptive information for TV programs, similar to

the TV schedule listing for that program into event a paper TV guide. In particular, an "events" group may
timer information in a manner which will be described include fields for a group number, sequence number,

in detail below. The event timer information is provided day and time, service number identifier, show type and
to a VCR interface 14 for loading in a VCR event timer 50 subtype, show number, title length and description

21. It will be understood by those having skill in the art length. The details of these fields are provided in the

that many techniques for loading event timer informs- aforesaid Hallenbeck patent and will not be described in

tion into event timer 21 may be used. For example, detail here. However, it will be understood by those

VCR 20 may be programmable Via an infrared remote having skill in the art that the Melds provided in the

control, and interface unit 14 may include an infrared 55 events group allow the events to be selected for viewing
remote control synthesizer for generating an appropri- or recording based upon the desired day, time, service,

ate control sequence 17 to transfer the event timer infor- type of show (e.g. movies, sports, news) subtype of
mation from microcontroller 11 into event timer 21. show (e.g. basketball, baseball, comedy) or other infor-

The design of an infrared synthesizer for transferring mation. It will also be understood that this information

sequences of information is well known to those having 60 is much more than is required for programming a VCR,
skill in the art and need not be described further herein. which simply requires an indication of recording time
Alternatively, VCRs increasingly include a digital com- and recording channel.

munications bus 18 such as an IEEE Consumer Elec- Continuing with the description of FIG. 3, a "titles"

tronics bus. If the VCR incorporates a bus, then inter- group is provided which may include a field for group
face unit 14 may include a consumer electronics bus 65 number, sequence number, show number, a title field

interface or other interface for converting the event and a field for description number and length. Finally

timer information into appropriate digital electronic the "descriptions'* group may include a group number,
signals. sequence number, description number and description.

04/07/2003, EAST Version: 1.03.0002
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Referring now to FIG. 4, a description of the event

timer information contained in VCR event timer 21 for

controlling the VCR will now be described. As already

described, event timer information is limited to a "time"

and "channel" for each event. In particular, as shown in 5

FIG. 4, three Melds may be included for each event to

be recorded. These three fields are a "start" field,

"stop" field, and "channel" field. This sequence of start,

stop and channel is repeated for all events which are to

be recorded. It will be understood by those having skill 10

in the art that "start" information may be provided by a

conventional calendar date and time of day, or a time

from the beginning of the year or other known tech-

nique for identifying a time. Similarly, "stop" informa-

tion may be provided by a stop time in one of the for- IS

mats discussed above for start time, or by simply pro-

viding a program duration from the start time, e.g.

thirty minutes. "Channel" may be provided in a way
which is compatible with the TV tuner which feeds the

VCR or which is built into the VCR. 20

Referring to FIG. 5, the operation of FIGS. 1 or 2

will be described using the memory maps of FIGS. 3

and 4. In general, these operations may be implemented

via a stored program running on controller 11. Refer-

ring now to FIG. 5, operation begins at Block 25. It will 25

be understood by those having skill in the art that since

controller 11 may be performing other functions, the

operations beginning at Block 25 may be triggered upon
receipt of an appropriate interrupt, for example when
schedule information or user criteria are received, or 30

when the user initiates a "record" function. At Block

26, TV schedule listings are stored, for example as de-

scribed in the Reiter *578 patent and Young '121 patent,

the Hallenbeck application or other known techniques.

In particular, the TV schedule listings may be stored in 35

TV schedule listings memory 12 as shown in FIG. 3.

Then, at Block 27, user designations for recording are

accepted in a manner already described. At Block 28,

the user designations for recording are converted into

event timer information. Referring to FIGS. 3 and 4, 40

conversion may be accomplished by converting the

"day" and "time" field of the events group of FIG. 3

into an appropriate start time ofFIG. 4. An appropriate

stop time or duration for FIG. 4 may be computed from
a similar field in the events group. Alternatively, an end 45

time may be calculated by searching the TV program
schedule information for the next occurring event on
the selected channel. The channel information may be
obtained by converting the service number field in the

events group into an appropriate channel number. 50

It will be understood by those having skill in the art

that the detailed technique for converting TV schedule

information into event timer information will depend
upon the particular configuration of the TV schedule

information and event timer information. However, 55

given a particular configuration of these two types of

information, conversion may be readily accomplished

by those having skill in the art. It will also be under-

stood by those having skill in the art that data for each

event may be converted upon selection by the user, or 60

data for all selected events may be converted at the

conclusion of the selection process.

After the data has been converted to event timer

information at Block 28, the event timer 16 or 21 is

loaded as appropriate. At Block 30 the process ends. It 65

will be understood by those having skill in the art that

once the process ends at Block 30 the TV schedule

information listings are no longer necessary and they

may be lost or discarded without losing the ability to

record the designated programs at later times. Accord-

ingly, an economical system is provided for recording

television programs based on user selections from an

on-line schedule, without requiring the maintenance of

the listings in nonvolatile memory in order for record-

ing to take place.

In the drawings and specification, there have been

disclosed typical preferred embodiments of the inven-

tion and, although specific terms are employed, they are

used in a generic and descriptive sense only and not for

purposes of limitation, the scope of the invention being

set forth in the following claims.

That which is claimed:

1. A method for setting an event timer to control a

recording device for recording television programs,

comprising the steps of:

electronically storing television program schedule

listings comprising a time, a channel and a title for

a plurality of television programs;

accepting user designation of selected ones of the

electronically stored television program schedule

listings for recording;

automatically electronically converting the selected

ones of said television program schedule listings

into event timer information sequences for directly

controlling a recording device to record television

programs in response to the user designation of

selected ones of the electronically stored television

program schedule listings for recording, said event

timer information sequences including a television

program start time, a television program end time

or duration and a television program channel for

each of the user selected ones of the television

program schedule listings; and

loading the event timer information sequences into an
event timer, such that the event timer information

sequences in the event timer are used to control a

recording device for recording television programs
corresponding to the selected ones of the electroni-

cally stored television program schedule listings.

2. The method of claim 1 further comprising the step

of controlling the recording device from the event

timer information in the event timer.

3. The method of claim 2 wherein said controlling

step comprises the step of transmitting commands to

control the recording device based upon the event timer

information in the event timer.

4. The method of claim 2 adapted for use with a

recording device having a recording device event timer

contained therein, and wherein said controlling step

comprises the step of transferring the event timer infor-

mation to the recording device event timer.

5. The method of claim 4 wherein said transferring

step comprises the step of transmitting the event timer

information to the recording device event timer via

remote control

6. The method of claim 1 wherein said loading step

comprises the step of transmitting the event timer infor-

mation to said event timer via remote control.

7. A method for setting an event timer to control a

recording device for recording television programs,

comprising the steps of:

electronically storing television program schedule

listings comprising a time, a channel and a title for

a plurality of television programs;
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accepting user designation of selected ones of the

electronically stored television program schedule

listings for recording;

automatically electronically converting the selected

ones of said television program schedule listings

into event timer information sequences for directly

controlling a recording device to record television

programs in response to the user designation of

selected ones ofthe electronically stored television

program schedule listings for recording, said event

timer information sequences including a television

program start time, a television program end time

or duration and a television program channel for

each of the user selected ones of the television

program schedule listings; and

loading the event timer information sequences into an

event timer;

wherein said loading step comprises the step of trans*

ferring the event timer information sequences to

said event timer over a data bus, such that the event

timer information sequences in the event timer are

used to control a recording device for recording

television programs corresponding to the selected
2J

ones of the electronically stored television program

schedule listings.

8. A method for setting an event timer to control a

recording device for recording television programs,

comprising the steps of: 30

electronically storing television program schedule

listings comprising a time, a channel and a title for

a plurality of television programs;
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accepting user designation of selected ones of the

electronically stored television program schedule

listings for recording;

automatically electronically converting the selected

ones of said television program schedule listings

into event timer information sequences for directly

controlling a recording device to record television

programs in response to the user designation of

selected ones of the electronically stored television

program schedule listings for recording, said event

timer information sequences including a television

program start time, a television program end time

or duration and a television program channel for

each of the user selected ones of the television

program schedule listings;

loading the event timer information sequences into an

event timer; and

controlling a recording device from the event timer

information sequences in the event timer;

wherein said controlling step comprises the step of

transmitting commands to control the recording

device based upon the event timer information

sequences in the event timer;

wherein the recording device has a recording device

having a recording device event timer contained

therein, and wherein said controlling step com-

prises the step of transferring the event timer infor-

mation sequences to the recording device event

timer; and

wherein said transferring step comprises the step of

transferring the event timer information sequences

to the recording device event timer over a data bus.*****
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